Empty Fruit Bunch (EFB) produced in plantation mill activities in Malaysia creates a major disposal problem. On the other hand, sustainability issues have driven industries to overcome the depletion of fossil fuels and reduction of greenhouse gases emissions.
INTRODUCTION
The increasing of greenhouse gas Then, the simplification of succinic acid production is made through RSM to simplify the complex model. The multiobjective optimization problem is then performed using Genetic Algorithm (GA).
Techno-economic analysis
The economic objective function is formulated in terms of the net present value (NPV). The NPV is calculated as the summation of the discounted cash flows (DCF) generated in each of the time periods, as stated in Eq. 1.
(1)
Where TCI is the total capital investment including the capital cost and annual production cost and i corresponds to interest rates. The CFt is obtained from after-tax-cash flow calculation.
The cash flow for the year t is calculated using Eq. 2.
Where R is revenue of product, COMd is the annual manufacturing cost, Ɵ is the tax rate, and d is the depreciation.
Life cycle assessment
Life cycle assessment (LCA) method is 
In this equation, GWP denotes the global warming potential caused in impact category while mi is the damage factor that accounts for each greenhouse emissions are retrieved from (Guinée 2002) .
Inherent safety
The inherently safer approach or index-based approach is a suitable approach for hazard identification as it Nine simulations run are simulated to see the correlation of two variables: the empty fruit bunch input rate (X1) and the succinic acid yield (X2), as shown in Table 1 .
The empirical model was generated to see a correlation the response variable to the two process variables, which can be modelled using a second-degree polynomial shown in Eq. (7).
Where These simplified models of the developed process become the multi-objective functions for the following optimization.
Multi-objective optimization formulation
The model formulation of multiobjective optimization can be illustrated in 
RESULTS AND DISCUSSION
The Pareto frontier best solution was generated through genetic algorithm in Matlab, as shown in Fig. 3 . The Pareto resulted in 28 solutions, which are represented as the dotted point, it corresponded to specific EFB and succinic acid yield. As shown in Fig. 3, it revealed an obvious a trade-off among all objectives. While all solutions on the Pareto frontier were optimal, solutions on the left emphasized more on higher NPV scenarios and solutions on the right tend to achieve more GWP and TDI. As an example, point S1 in Fig. 3 corresponded to the best economic solution with from point S1 for the GWP and TDI. Its 
